This paper utilises micro data on consumption, family composition and land ownership of nearly 70,000 rural Indian households to analyse poverty in rural India. The study, conducted at the disaggregated level of individual States, examines the impact of household size and composition, caste, gender of household head, and size of land ownership on a household's poverty status. The introduction of consumption economies of household size and of adult/child consumption relativities affect the poverty estimates but not the State poverty rankings. Scheduled castes/tribes are more vulnerable to poverty than others. In contrast, female headed households display, in many States, higher poverty only in the presence of size economies and adult/child relativities. However, the latter result is not always true. On this and in several other respects, the study finds sharp differences between the constituent States of the Indian Union.
Introduction
The issue of sensitivity of poverty estimates to the treatment of household size has recently attracted considerable attention [Buhmann, et al (1988) , Coulter, et al (1992) , Lanjouw and Ravallion (1995) , Dreze and Srinivasan (1997) , Lancaster, et al (1999) ]. Much of the interest in these studies has focussed on the impact of allowing economies of household size on the poverty calculations. The results of Lanjouw and Ravallion (1995) on Pakistan data show, for example, that the presence of size economies in consumption is likely to counter the widely held view that larger families tend to be poorer in developing countries. Dreze and Srinivasan (1997) observe on India's National Sample Survey data that "poverty indices for different household types … are quite sensitive to the level of economies of scale" (p. 217). The empirical literature on developed countries also points to the importance of size economies in welfare comparisons across households. Nelson (1988) found evidence on US data of "existence of significant economies of scale in the consumption of all the included goods, with economies being especially pronounced in the consumption of shelter". Buhmann, et al (1988) , using cross country data from the Luxembourg Income Study data base of 10 developed countries, and Coulter, et al (1992) , using the UK Family Expenditure Survey data, both found sensitivity of inequality and poverty estimates to the presence of size economies in consumption and, more generally, to the equivalence scale relativities used in the welfare comparisons. In an analysis of Norwegian data, Ringen (1991) found that comparisons of standards of living over time do depend on whether a per equivalent or a per capita measure is used.
Most of the studies, referred to above, assume a common functional form for the equivalence scale, namely, N θ where N is household size, ie. the unweighted number of members in the household. The parameter θ is, therefore, relied upon to pick up not only the size economies of consumption but, also, the effect of change in household composition 4 between adults and children. The latter follows from the non identical consumption needs between adults and children, a fact that is central to the equivalence scale literature. The empirical literature on the sensitivity of poverty calculations to the equivalence scale specification does not, usually, distinguish between the effects of household size and family composition on the estimates. In developed countries, the two effects are likely to be related, since larger families will tend to be younger or, at least, will have more young children. The situation is quite different and more complex in the developing countries, especially in the Indian sub continent, with the prevalence of the joint family system, and with children staying on with their parents to a much later age than in the advanced countries. The absence of any direct role for changes in household composition in the equivalence scale specification, N θ , raises the issue of robustness of the earlier findings to the explicit recognition of non identical needs between adults and children. Such an investigation based on the unit records from Indian National Sample Survey data constitutes one of the principal motivations of this study. A prima facie case is provided by the results of Lancaster, et al. (1999) who obser ve, on cross country micro data from a selection of developing and developed countries, that some of the relationships observed earlier between poverty estimates and size economies of consumption are unlikely to be robust in the presence of household compositional variables.
The recent availability of household level micro consumer expenditure survey data by the National Sample Survey Organisation offers exciting opportunities to contribute to the rich literature on poverty and welfare changes in India. In this paper, we exploit the household level information to examine the extent to which poverty comparisons are influenced by (a) demographic factors and (b) alternative poverty lines. We also extend the analysis to include social groups believed to be particularly vulnerable to deprivation:
scheduled caste/scheduled tribe and female headed households. The analysis pertains to the 5 50 th round of the NSS consumer expenditure survey, carried out in 1993/1994, and is restricted to rural India.
Poverty studies o n India have tended to ignore the question of economies of household size in consumption [see, for example, Dreze and Srinivasan (1996) , Dubey and Gangopadhyay (1998) , Datt and Ravallion (1998) ]. Traditional analyses of poverty and welfare are conducted on a per capita basis, wherein households whose per capita incomes fall below a pre specified norm are identified as being poor. This approach ignores the fact that household members cooperate with each other and thereby get more out of their household incom es than would be possible if members operated as individual households.
This includes the sharing of several fixed-cost components of a running household: rent for
Housing is the most obvious example of this. Further, larger households may be able to take advantage of bulk discounts associated with larger purchases of a given commodity, say, cereals and thereby achieve a greater level of utility than could a smaller household. As already explained, this objection to the use of family size as the expenditure deflator is distinct from the argument that it overlooks the non identical needs between the different members of the household, most notably, between adults and children.
While the importance of incorporating household size and composition in welfare analysis has long been recognised, empirical work on Indian data has been relatively scarce.
One exception is the study by Dreze and Srinivasan (1997) who utilise disaggregated data on household size and composition to analyse the economic position of female headed households. They experiment with a variety of adult equivalent scales and economies of household size parameters for rural India. They find that the poverty ranking of different household types is invariant to the choice of adult equivalence scales, but is sensitive to the choice of economies of household size parameters. The Dreze and Srinivasan (1997) study, like Buhmann, et al (1988) , does not estimate these parameters but examines the sensitivity of 6 the results to the choice of a range of possible values of these parameters. Moreover, in common with most welfare analysis on Indian data, the Dreze and Srinivasan exercise does not allow the size economies and the adult equivalence scales to vary between the different regions in India. This is contrary to the evidence presented in Meenakshi and Ray (1999) which confirms that the impact of household size and composition on expenditure pattern varies sharply between the different States in India.
The present study extends the empirical literature on poverty in India in principally the following respects:
We explicitly introduce in the equivalence scale functional form both household size and household composition variables, namely, the number of adults and children in the household. This allows us to test, simultaneously, for the presence of economies of household size and of non identical consumption needs between adults and children.
(ii) We exploit the rich household level information contained in the unit records, made available recently by the National Sample Survey Organisation, to estimate simultaneously the size economies and adult equivalence scale parameters for each of the constituent States of the Indian Union. The fact that the present study estimates these parameters rather than experiment with alternative starting values constitutes a significant departure from the previous literature.
(iii) The issue of sensitivity of poverty calculations is examined not only with respect to the demographic parameters, as discussed above, but also with respect to the poverty line expenditure used in the calculations. 1 We investigate the sensitivity of the poverty rankings of the Indian States to alternative poverty lines. These differ from each other not only because of the different parametric values of the adult equivalence scale, but also because of differences in the way the poverty level expenditure is defined. In the latter context, we compare the State poverty rankings based on the nutritionally determined OPL (official poverty line) with that based on a priori specified cut offs for budget share of Cereals. The OPL in India is anchored in the cost of a normative minimum food basket that ensures 2400 calories per capita per day in rural areas, and is updated using State specific cost of living indices as recommended by Minhas, et al (1990) . An alternative way of specifying the poverty line is the 'Food Ratio' method that has the appeal of simplicity in terms of its conceptual basis. It is based on the Engel observation that the proportion of income spent on necessities tends to fall as incomes rise. A threshold distinguishing the poor from the non poor can thus be framed in terms of the expenditure level at which a specified proportion spent on necessities is just reached on average. This approach ha s been employed by Statistics 7 Canada to produce low income cut offs and has, also, been used quite widely in developing countries [see Rao (1981) ]. Notwithstanding its considerable appeal because of its simplicity and modest information requirements, the 'Food ratio' method is not without its limitations [see, for example, Chaudhuri and Ravallion (1994) ]. In the present study, the 'Food Ratio' method is implemented using a priori specified threshold share of Cereals in the household budget: high cereal share is indicative of an impoverished household, while a low cereal share indicates that the household is food secure. This still leaves open the question of what constitutes the cut off between 'high' and 'low' cereal shares. There is no straight forward ans wer: we try a pair of cut offs and examine whether the results are robust.
(iv)
In an attempt to identify households that are particularly vulnerable to poverty, we pay special attention to two groups: (a) female headed households (FHH), and (b) those belo nging to scheduled castes and scheduled tribes (SC/ST). There is now considerable evidence to suggest that FHH are poorer than others (see, for example, Buvinic and Gupta (1997) 's evidence on Chile), though Dreze and Srinivasan (1997) observe that this res ult, in the case of widowed households, is sensitive to the presence of size economies of consumption. The vulnerability of SC/ST households to acute poverty is recognised in the arrangements for job reservations made for these groups in India. However, there exists little evidence on the magnitude of poverty experienced by the backward classes in India. The present study will attempt to throw light on this issue.
(v) This study widens the scope of the poverty analysis by presenting evidence on relative land deprivation in India's rural areas based on a measure of landlessness proposed in this paper. Land ownership is an important source of income in the rural areas. Though it is misleading to identify landlessness with poverty, it is interesting to examine the extent to which the picture on land deprivation in the different States in India resembles that on poverty.
The paper extends the recent study of Dreze and Srinivasan (1997) (c) While D&S do not explicitly look at the plight of SC/ST households, a separate investigation of the poverty rates of such households is a special feature of this study. The present exercise is one of the first attempts at comparing the poverty rates of the socially disadvantaged groups, namely, the female headed and the SC/ST households, with one another and with the rest of the population.
(d)
While D&S concentrate exclusively on the size economies parameter in picking up demographic effects, the present exercise on sensitivity of the poverty estimates to the equivalence scale is undertaken with respect to the simultaneous variation of the size economies and the adult/child relativities parameters. In other words, unlike D&S, we distinguish between the two, and allow them separate roles in determining the equivalence scales.
(e) Most crucially, while D&S investigate sensitivity with respect to alternative assumed values of size economies and, hence, of the equivalence scale, we estimate the scale from the available expenditure and demographic information. Consequently, while the alternative scale values considered in D&S are necessarily ad hoc, ours are not, since these correspond to estimated functional parameters. Incidentally, while the welfare interpretation of equivalence scales estimated on conventional budget data is problematic [see Pollak and Wales (1979) ], the present study in common with others [Lanjouw and Ravallion (1995) , Nelson (1988) ] does not require any deep welfare significance to be attached to the scale estimates. Besides these studies, we follow Pollak and Wales [1992, Ch. 3] in using the estimated equivalence scales as expenditure deflators to incorporate changes in household size and composition.
To focus our minds more concretely on the principal features of this study, let us list below the substantive questions that we seek to answer.
(i) Do there exist significant size economies of consumption even in the presence of non identical consumption needs between adults and children? Do the estimates of economies of scale of household size, and of adult equivalence scales, vary across the States of the Indian Union?
(ii) Do the poverty estimates and the poverty rankings of the different States vary between the conventional treatment of household size as the unweighted sum of individual members, and one where we allow both size economies of scale and non identical consumption needs between adults and children?
(iii) Are the poverty estimates and the poverty rankings of the St ates sensitive to the poverty line, namely, between the nutritionally based, official poverty line (OPL) and the, cereal share based, behaviourally determined poverty line (BD)? How do these estimates and rankings compare with those based on an index of la nd deprivation (LD)?
(iv) Do the female headed households (FHH) and those belonging to the backward classes (SC/ST) face higher poverty rates than the rest of the population?
These are clearly questions of considerable policy concern. The Federal government in India has adopted poverty alleviation as an important criterion in the disbursement of Central assistance to the constituent States. Moreover, as attention has shifted in the poverty literature to the targeting of anti poverty strategies at groups that are considered to be particularly vulnerable to poverty, the answers to (iv) hold considerable policy interest.
The remainder of this paper is as follows. Section 2 presents the methodology used in this study. The data is described, and its principal features are discussed in Section 3. The results are presented and discussed in Section 4. The main conclusions are summarised in Section 5.
Methodology

Demand Systems, Size Economies and Equivalence Scales
The estimates of economies of household size and of adult equivalence scales were obtained by estimating the following Engel curves expressed in budget share terms, wi: necessities to luxuries or vice versa as we move across the expenditure spectrum.
Alternative Poverty Lines
Using the estimates of θ , ρ , for each S tate, the alternative poverty lines can be obtained as follows: 
, where a n is the average number of adults, and c n is the average number of children in the State sample.
2 Within the framework set by the official poverty line, we obtain 4 different versions of this line, namely, (a) OPL1 when ρ, θ take on their estimated values, (b) OPL2 when θ = 1, and ρ takes on the estimated value, assuming absence of size economies, (c) OPL3 in the per capita case 3 , ie. θ = ρ = 1 (assumed), and (d) OPL4 when ρ = 1, and θ takes on its estimated value assuming identical weights for adults and children.
(ii)
The alternative poverty line, considered here, fixes it at the level of expenditure at which a single adult household spends a pre-specified share, c ŵ , of the household budget on Cereals and Cereal substitutes. The Cereal share based poverty line used here is based on the Engel idea of an inverse link between the budget share of necessities and household welfare. Consequently, households which are observed to spend a greater than the pre-specified share, c ŵ , on Cereals and Cereal substitutes are deemed to be "poor". From the parameter estimates ( ) Dreze and Srinivasan (1997, p 225) for an explanation of this particular form of poverty line adjustment, extended here to allow for ρ ≠ 1. As they point out, "this convention implies that a household of average size is counted as 'poor' if and only if it has a per capita expenditure below [OPL] irrespective of the value" of θ. 3 OPL3 coincides with the OPL figures reported by Dubey and Gangopadhyay (1998) .0 c = γ ), the behaviourally determined poverty line (BDPL) for a single adult household is given by:
Note, incidentally, t hat the numerically small γc estimates, reported later, make the approximation implicit in (2), a realistic one. The poverty lines for the different households, varying in size and composition, can then be constructed from BDPL using the same adjustment as described above for OPL. In the calculations reported below, we use only the most general equivalence scale specification ie. use θ, ρ at their estimated values for each State as with OPL1. We investigate the sensitivity of the poverty estimates to the Cereal share cut off by reporting the calculations at two threshold values ( )
These cut off points were chosen after preliminary investigation of the data.
(iii)
In addition to the poverty estimates, we examine the extent of landlessnes s or land deprivation in the rural areas of India by using the index, LD, to denote the percentage of households with land holdings per equivalent adult that is less than 50% of the sample mean of per equivalent land holdings 5 .
Data and Its Principal Features
The data base for this study is provided by the unit record data on consumer For rural India as a whole, 68102 households were surveyed in 1993/94. The present study uses the original micro data from this survey. Following the results of our earlier work, [Meenakshi and Ray (1999) ], the analysis is carried out separately for each State. The sample 12 size varies from State to State: while the number of observations for the smaller States is less than 500, those for the larger States is over 5000. The demand estimation is carried out only over observations for which the records are complete for each of the above commodity groups. For calculating the head count ratio of poverty, however, the entire sample is used. and household size has attracted considerable attention. Table 2 shows that, in contrast to the 13 rest of the population, the larger sized FHH do enjoy significantly higher per capita expenditure. The expected positive association, at the aggregate State level, between per capita total expenditure and the size of the household's land holdings is only a weak one as seen from the statistical insignificance of the estimated correlation coefficients. Table 3 presents the estimates, for each State, of the economies of household size, θ, and of the adult equivalence scale, ρ, under the quadratic and linear specifications [see eqn.
Results
(1)]. Since θ, ρ determine the aggregate expenditure deflator, they need to be commodity invariant. This table also reports the estimate of the quadratic coefficient c γ in the Cereals share equation. Estimates of the other demand parameters will be made available on request.
The following results emerge from this table.
(i) Regardless of which Engel curve specification one adopts, there is wide variation across States in the estimates of θ and ρ . The present evidence does not, therefore, support the normal practice on Indian data of using the same expenditure deflator in all States to correct for changes in household size and composition in making welfare comparisons across households.
(ii) With the solitary exception of the θ estimate for Sikkim, the estimates of θ and ρ are sensible and well determined in nearly all cases. The quadratic coefficient (γc) of the Cereals equation is significant in most of the States. There is some variation in the estimates of θ, ρ between the linear and quadratic specifications, though the differences do not seem large enough to justify the increased computations in the latter estimation.
(iii) Almost without exception, the estimates of θ and ρ are significantly different from unity. In other words, the data finds evidence of significant economies of household size and of non identical consumption needs between adults and children and, thus, rejects the common practice of using per capita expenditure in the poverty ca lculations. We also observed that, in all cases, the most general demographic specification, ie. with θ ≠ 1, ρ ≠ 1, leads to a significant likelihood based improvement over that with θ ≠ 1, ρ = 1 (imposed). In other words, even in the presence of adult/child relativity, the hypothesis of no size economies (ρ = 1) is rejected using the likelihood ratio test. This suggests that the recent practice of using N θ as the equivalence scale, with N denoting the number of household members may not be satisfactory eit her since the size economies parameter, θ, cannot be relied upon to pick up satisfactorily the effect of changes in household composition between adults and children. The household compositional variables need to be explicitly introduced in the equivalence scale specification. Table 5 with 1 denoting the poorest State and so on. The following conclusions follow.
(i) Comparing the most general and most restricted treatment of household size, namely, OPL1, OPL3, we find that the introduction of economies of household size and non identical consumption needs between adults and children leads to a sharp reduction in the estimate of household poverty. A further comparison between the OPL1 and OPL4 based poverty estimates shows that, in the absence of explicit presence of household compositional variables (ie. ρ = 1), the simple introduction of economies of household size, ie. non unitary θ, is unlikely to yield a satisfactory outcome, since the latter estimates are still completely out of line, indeed highly upward biased, in relation to the former. Table 5 shows, however, that, unlike the poverty estimates, the State poverty rankings are not very sensitive to the alternative variants of OPL. In contrast, the State poverty estimates and the poverty rankings are both highly sensitive to the methodology used in setting the poverty line, ie. they vary sharply between BDPL and OPL. Note, incidentally, that the revision to the poverty estimates between these methods is not always unidirectional. The high sensitivity of the BDPL poverty estimates to the budget share of Cereals used as cut off, coupled with the fact that any cut off adopted has to be ad hoc, constitute a serious limitation of the 'Cereals Ratio' method.
(ii) The estimates of landlessness (LD) generally show a much higher level of deprivation than is implied by the poverty estimates. The rich States of Punjab and Haryana experience a higher level of landlessness in the countryside than several of the poorer States. We should stress, however, that LD conveys only an incomplete picture on poverty, since not all landless households are poor nor are all large landowners above the poverty line.
(iii) The results on the sharp sensitivity of the State poverty rankings to the choice of method in fixing the poverty line (BDPL, OPL) and their robustness to the economies of household size and scale relativities between adults and children (OPL1 -OPL4) are confirmed by the Spearman rank correlation estimates and their standard errors presented in Table 6 . Table 8 shows that, in sharp contrast to the other groups, the poverty rates of the FHH generally, though not always, increase with the introduction of size economies and scale relativities between adults and children ie. when we move from OPL3 to OPL1. FHH are generally smaller in household size and older in average age compared to the others and, hence, less able to take advantage of size economies in consumption, and of the lower consumption needs of the child in relation to the adult. This is confirmed visually by Fig. 1 which presents the picture on poverty, using poverty lines OPL1 and OPL3, in six of the larger States in India. In Andhra Pradesh and Madhya Pradesh, for example, the introduction of size economies of consumption and of scale relativities between adults and children makes the FHH, under OPL1, one of the poorest subgroups in these States. It is important to note, however , that in several States (eg. Haryana, Kerala, Orissa), this is not the case, with the introduction of size economies and adult/child relativities there leading to a decrease in the poverty rates of female headed households [see Table 8 , Fig. 1 ]. This unde rlines one of the central messages of this study, namely, the lack of robustness of the all India picture obtained by Dreze and Srinivasan (1997) between the constituent States of the Indian Union. Fig. 2 , which presents the picture on poverty in the six States by the size of landholdings, confirms that the household poverty rates do fall with an increase in the size of landholdings. It is noticeable, however, that there are some poor households among those with "large land holdings". It will be useful to analyse the characteristics of such households in future research.
Summary and Conclusion
This paper exploits the rich information from the 50 th round of the National Sample
Survey of household expenditure in rural India conducted in 1993/94 and recently made available in its original unit record form. We combine the expenditure and demographic information contained in the unit records of nearly 70,000 households to analyse rural poverty in India.
The study initially tests for the presence of significant consumption economies of household size and of non identical consumption needs between adults and children by estimating the corresponding behavioural parameters for each of the constituent States of the Indian Union. Nearly all the States confirm the simultaneous presence of these demographic effects. The results argue against the conventional use of unadjusted household size as the expenditure or income deflator in the poverty calculations. They also suggest that the household size economies parameter cannot be relied upon to satisfactorily pick up household composition effects as well. The head count poverty rates fall, quite sharply in many cases, with the introduction of the State specific consumption economies of household size and of adult/child relativities in the equivalence scale used as the expenditure deflator. A significant exception is provided by the experience of the female headed households for whom the poverty rates in several States move in exactly the opposite direction, ie. rise in the presence of size economies, reflecting their inability to take advantage of the demographic adjustments because of their smaller size, and the smaller number of children in these households. It is important to note, however, that this result, also noted by Dreze and Srinivasan (1997) , is not true for every State.
In contrast to the poverty estimates, the State poverty rankings are fairly robust between the alternative demographic adjustments to the poverty line based on the alternative values assigned to the parameters in the equivalence scale specification. However, the State poverty rankings change significantly between the alternative methods used to determine the poverty line itself, namely, between the behaviourally determined method using the budget share of Cereals, and the official poverty line based on nutritional requirements. Scheduled caste, scheduled tribe and, in certain States in the presence of size economies and adult/child relativities, female headed households face higher poverty rates than the rest of the rural population.
Rural poverty, especially in the Indian subcontinent, is a complex phenomenon -for an insightful analysis of rural poverty in India, see Galbraith (1979) . The causes of rural poverty are many and varied. Clearly, more research needs to be done to identify target groups for directing poverty alleviation strategies, and to determine the strategies that are likely to be effective. The present study, we hope, is a step in that direction. respectively. b OPL1-OPL4 correspond to ρ, θ (estimated); ρ (estimated), θ = 1; ρ = 1, θ = 1; ρ = 1, θ (estimated), respectively. respectively. b OPL1-OPL4 correspond to: ρ, θ (estimated); ρ (estimated), θ = 1; ρ = 1, θ = 1; ρ = 1, θ (estimated); respectively. respectively. b OPL1-OPL4 correspond to: ρ, θ (estimated); ρ (estimated), θ = 1; ρ = 1, θ = 1; ρ = 1, θ (estimated); respectively. a) The 5 land holding size categories are defined as: 0-1.01 hectares (marginal), 1.01-2 hectares (small), 2-4 hectares (semi medium), 4-10 hectares (medium), and greater than ten hectares (large) 
